INTRODUCTION

D
iffuse alveolar hemorrhage (DAH) syndrome is characterized by bleeding into the alveolar space and is due to disruption of alveolar capillary basement membrane. It is a life-threatening condition characterized by hemoptysis, diffuse alveolar infiltrates, and acute respiratory failure. DAH is caused by a number of clinical conditions. We report a case of drug-induced DAH.
CASE REPORT
A 38-year-old male patient was rushed to the emergency department with history of cough, which was predominantly dry, associated with mild-to-moderate hemoptysis and breathlessness without wheeze of 1 week duration. The patient was tachypnoeic and his room air oxygen saturation (SpO 2 ) was 60%. Respiratory system examination showed bilateral crepitations, predominantly on the left side. On admission, SpO 2 was 60%, which improved to 90% following administration of 5 L/min of oxygen and noninvasive ventilation. He was a known case of epilepsy and was on oral valproic acid (VPA) 1000 mg and oral clobazam 10 mg daily since 6 years. He was a normotensive, nondiabetic, nonsmoker, and nonalcoholic with no past history of pulmonary tuberculosis. Chest radiograph showed bilateral perihilar infiltrates (left > right) [ Figure 1 ]. Acute pulmonary embolism, lobar pneumonia, and acute left ventricular failure were considered as initial diagnostic possibilities. The patient underwent computed tomography (CT) pulmonary angiography, which revealed air space consolidation with air bronchogram pattern involving superior and posterobasal segments of bilateral lower lobes [ Figure 2 ]. There was no evidence of pulmonary embolism. Echocardiography was normal. Total leukocyte counts and C-reactive protein were within normal limits. Rapid antinuclear antibody enzyme linked immunosorbent assay (ELISA) was negative. Sputum and blood culture showed no growth of organism. Hence, possibility of infection was ruled out. Serial complete blood counts (CBC) showed a decreasing trend of platelets (70k → 60k → 49k), altered coagulation profile (international normalized ratio, INR, of 2.6), and macrocytosis. Based on patient's clinical presentation, radiological observations, and hematological parameters (thrombocytopenia, altered coagulation profile, and persistent macrocytosis), possibility of VPA-induced DAH was considered. Bronchoscopy was deferred in view of persistent hypoxia and respiratory distress. Neurologist's opinion was obtained to substitute antiepileptics. VPA was tapered and the patient was initiated on systemic steroids (intravenous methylprednisolone 0.5 mg/kg). Gradual improvement was witnessed in the patient in terms of clinical
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How to cite this article: Raykar P, Ajit E, Banur A, Bondade K. Valproic acid-induced diffuse alveolar hemorrhage: a rare case report from South India. J Assoc Chest Physicians 2019;7:70-3. condition, improving platelet count, and reducing need of supplemental oxygen. The patient was discharged on domiciliary oxygen and was reviewed after 2 weeks. Follow-up CBC revealed improved platelet count of 1.4 lakh/mm 3 and normal coagulation profile. Bronchoscopy was done and bronchial wash was sent for acid-fast bacilli stain, gram stain, bacterial culture, and cytology during follow-up. Acid-fast bacilli stain and Gene Xpert test was negative, gram stain and culture were negative, and cytology was negative for hemosiderin-laden macrophages and negative for malignant cells. Over a period of 1 month, VPA was tapered, stopped, and substituted with oral phenytoin 300 mg/day. The patient was off oxygen therapy, maintaining room air SpO 2 of above 95%, complete radiological resolution [ Figure 3 ], and platelets of 1.7 lakhs and hemoglobin of 15 g% during 6 weeks of follow-up.
DISCUSSION AND REVIEW OF LITERATURE
VPA is an anticonvulsant drug used in the treatment of epilepsy with generalized or focal seizures, bipolar disorders, neuropathic pain, and prophylaxis for Raykar, et al.: Valproate-induced DAH migraine in both pediatric patients and adults. [1] Various drugs can cause DAH that include amiodarone, crack cocaine, nitrofurantoin, penicillamine, propylthiouracil, sirolimus, and trimellitic anhydride. [2, 3] As such, VPAassociated DAH is very rare, and till now only four cases are reported in the literature worldwide. To the best of our knowledge, this is the first case to be reported from India. DAH secondary to VPA is explained by various coagulation abnormalities associated with it. Thrombocytopenia is a known complication that occurs at a frequency of 5% to 60%. [4] The possibility of thrombocytopenia is due to dose-dependent suppression of bone marrow production of platelets or antiplatelet antibody production either by drug itself or its metabolite. [5] VPA-induced thrombocytopenia was associated with inverse relation between platelet count and antiplatelet immunoglobulin levels. [6] In few articles by Sandler et al. [7] and Morris et al., [8] it was suggested that immune thrombocytopenia is due to structural similarities between VPA and fatty acid components of cell membranes of platelet. Kishi et al. [9] have shown that high plasma concentration of VPA is associated with bone marrow suppression. Hence, thrombocytopenia due to VPA is explained both by concentration dependent as well as by immune-mediated platelet destruction.
VPA is also associated with other coagulation abnormalities like prolonged prothrombin time/INR, acquired Von-Willebrand factor deficiency, hypofibrinogenemia, and hematological abnormalities like macrocytosis. [10] Exact mechanism behind these abnormalities is not clear. DAH-associated VPA is due to either thrombocytopenia or other related coagulation abnormalities.
Bleeding into the alveolar spaces characterizes the syndrome of DAH. Causes of DAH can be classified into immune and nonimmune. More than half of cases of DAH are of nonimmune origin. The most frequent causes of immune DAH are small vessel vasculitis (microscopic polyangitis, granulamatosis polyangitis, systemic lupus erythamatosis, and Goodpasture's syndrome). The most frequent nonimmune causes of DAH are heart disease (mainly left ventricular failure and mitral stenosis), infections, drug, and coagulation disorders. [11, 12] Pulmonary capillaritis, diffuse alveolar damage, and bland pulmonary hemorrhage are three different histological pattern associated with DAH. Bland pulmonary hemorrhage is histological pattern seen in cases of DAH due to drugs, coagulopathy, and left heart failure in which case red blood cells leak into the alveoli without evidence of inflammation or destruction of alveolar capillaries, venules, and arterioles. [13] Chest radiograph usually shows bilateral symmetrical opacities but asymmetrical or unilateral involvement may sometimes occur. High-resolution CT thorax shows ground glass opacities or consolidation with predominant central involvement and sparing of the lung periphery. Blood tests should include CBC, coagulation profile, determination of autoantibodies including antineutrophil cytoplasmic antibody, antibasement membrane antibody, and antibodies associated with connective tissue diseases. Fiber optic bronchoscopy is indicated in all suspected cases of DAH. It helps in ruling out a bleeding of bronchial origin, establishing diagnosis of DAH and searching for infectious agents. Transbronchial biopsy is not recommended in all cases. A hemorrhagic bronchoalveolar lavage sample, with successive aliquots showing increased blood content, is considered diagnostic of acute DAH. Alveolar macrophages convert hemoglobin into hemosiderin in 36 to 72 hours after bleeding episode. Hemosiderin-laden macrophages reside in lungs for 4 to 8 weeks. DAH can be diagnosed with hemosiderin-laden macrophages constituting more than 20% to 30% of total macrophage count or with a GOLD score above 100 with or without blood cells. GOLD score is a semiquantitative assessment, which assess both the percentage of macrophages containing hemosiderin as well as intensity of staining between 0 and 4. The score result may vary between 0 and 400. [14] The treatment of DAH primarily involves supportive treatment of respiratory failure and control of hemoptysis. Nonimmune DAH should be treated according to the underlying pathophysiology and immune-mediated DAH should be treated with steroids, immune-suppressive agents, and plasmapheresis. [15] In case of drug-induced DAH, simple treatment such as reversal of a coagulation defect or withdrawal of drugs can reverse lifethreatening situation. Depending on the severity, drug withdrawal may not be sufficient and corticosteroid treatment is recommended in few cases. [16] 
CONCLUSION
The high index of suspicion of DAH is required in patient with epilepsy who are on VPA presenting with hemoptysis. It is crucial to elicit proper drug history in every patient suspected with diffuse pulmonary hemorrhage after ruling out other most common causes. In majority of the cases, stopping drug with or without systemic steroids results in complete resolution of disease.
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